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SYSTEM ARCHITECTURE AND ENGINE FOR MASSIVELY 
MULTI-USER OPERATION 

The present invention relates to a system architecture and engine for a 
massively multi-user operation with which it is capable of performing . an 
operation involving users at remote locations by using a network such as 
internet or satellite cellphone network, and an operation server capable of 
executing the operation, the method for massively multi-user operation, a user 
terminal therefor, data files comprising data and statistics generated from the 
operation, and a machine readable medium comprising software therefor 
including a storage medium storing an operation program capable of executing 
the operation method. 

The present invention addresses a market need to coordinate internet gaming 
interaction. Traditionally internet games operate with use of a user pc which 
displays information to the player and a gaming server or "engine" which runs 
and co-ordinates the game. Important performance features in playing a good 
internet game are speed of response to any move, also termed low latency, and 
accuracy of response, ie not losing player moves. In certain games it also 
enhances the game effect by playing with many players and these are termed 
massively multiplayer on-line (MMO) games. 

Players in a multiplayer game provide entertainment for each other, through 
social interaction, and challenging competition. This has proved to produce 
highly addictive gameplay, in addition to infinite variety in the end-user 
experience. 



The problem with providing such games is the massive concurrent data 
transactions taking place, which impose high memory and speed demands. 
Indeed in such games, in the event of too many players logging on to play, not 
only will response speed slow to lose the game effect, but it is possible that the 
server becomes overloaded and crashes. The operating system for such games 
may need to handle player interactions or events hundreds of times per second, 
regardless of triviality or complexity of the event. Generic approaches can be 
applied to simplify some event calculations but in some cases specialised code 
must be invoked to handle event calculations. 

For example various solutions exist whereby the multiplicity of users to be 
notified can be minimised and the field of influence of any particular 'game 
pity evem can be rr<lriirr:i£:e± which drainadcally reitc^s the .szc): of 
concurrent data transactions required. For example in the instance of a map - 
based game, it is known to divide the map into sectors or segments and to 
allocate a sector to each server in a game. The server then only handles that 
proportion of game events which take place in its sector and only notifies 
those players present in its sector. However it is not always possible to draw 
divisions such that servers can work truly independently. If a game event 
occurs at a sector interface, or if a player is positioned at an interface, the 
servers can no longer be independent. In this instance, either the server 
boundaries must be shifted or the two servers must be synchronised to process 
in parallel and to talk to each other to make sure that one server has not got 
ahead of another. This causes a chain reaction and server failure, servers lose 
messages as the time taken to send is too great, the server tries to send more 
messages to make up for the lost messages and this compounds the loss, 
resulting in the server being overloaded and crashing. A poor solution to this is 
to place obstacles on boundaries preventing players operating in these areas, 
and this reduces the visual effect and the real scale of the game. 
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Another solution to support an internet game for more than one thousand or 
several thousand players is to provide a system comprising more than one 
server each having capacity of up to 1000 players. A system designed to 
5 support over 1000 players simultaneously per server is the Everquest system. 
However in an effort to simplify the problem of massive concurrent play this 
system in fact supports a number of games run in parallel, each on an 
individual server and is not a truly massively multiplayer game. This imposes 
a serious limitation on the consequences for gameplay. Similarly the system 
10 Asheron's Call seems to allow around 1000 players per server in order to 
maintain significantly more than a minimum level of performance. 

There m present u:> urriv ers^j solution these probier^s. there arc scleral 
solutions, most of which work for some of the time but none working for all of 
15 the time in all cases. 

Although hardware upgrades are constantly available which increase capacity, 
upgrades are not capable of providing the capacity increase which would be 
required to support a game with a million players. 

20 

It is an object of the invention to provide a system which is able to support a 
single massively multi player on-line (MMO) game for up to a million players 
and which is not simply made up of hundreds of games running in parallel. 

25 It is a further object of the invention to provide an adaptable and flexible 
system to support an MMO game which can be modified and tuned to support 
all game types in most efficient manner, enhancing accuracy of play and 
reducing latency. 
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It is a further object of the invention to provide a system to support an MMO 
game which allows games to be played without loss of game messages. 



It is a further object of the invention to provide a system to support an MMO 
5 game which provides a high level of security and is resistant to hacking or 
cheating. 

We have now surprisingly found that a MMO game may be provided for up to 
a million or more players in real time and with certainty of game play for all 
10 users by providing a modular support system for an event driven operation 
comprising a processor farm which is to be accessible to a plurality of 

different users at the same time via a network registration for example having ■ 
s log-on address, in which a grainy of pressors art arranged in modules 
and in which events to be calculated are classified into modular groups of 

15 events, each processor performing an assigned event and one processor, or 
groups of processors operating in dynamic collaboration, performing a 
modular group of events wherein the farm includes one or more load 
balancing processors which determine the allocation of events at any given 
time, deal with individual requests of processors for access to information, and 

20 direct transfer of data or software required for calculating events to ensure that 
each processor is load balanced and is performing its calculations in most 
efficient manner. 

There is therefore provided according to the present invention a system 
25 architecture for a massively multi user operation requiring massive concurrent 
data transactions comprising in a modular networked system of servers and of 
network services: 
a plurality of operation servers 
one or more load balancing servers 
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a network connection connecting operation and load-balancing servers 
a network address for user registration / log-on from user terminals 
a network connection for connecting to user terminals and allowing event 
instructions to be transmitted to the system and event messages to be returned 
5 to the users 

a plurality of file structures / datasets relating to the operation and events 
a plurality of memories for storing data relating to the operation and events a 
plurality of file structures / datasets relating to a register of servers and a 
register of users 

10 a plurality of memories for storing data relating to a register of servers and a 
register of users, and 

a plurality of services in the form of expert systems including: 

one or more load balancing expert systems having access to a register of 
15 servers and a register of users, adapted to monitor operation server load and 
division of services and data on individual operation servers and direct transfer 
of data, files, services or events between servers in order to facilitate and 
simplify calculations requiring data access and/or transfers, and to distribute 
server load to meet capacity of any given operation server; 

20 

one or more user ambassador expert systems providing a confidential user 
interface, transmitting user requests and communicating results to individual 
users and operating on individual network protocols for each individual user; 

25 one or more service expert systems adapted perform calculations relating to an 
event; 

one or more user solution definition or solution selection expert systems 
adapted to apply at least one solution or to select at least one solution, and 
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one or more event expert systems adapted to calculate events to determine 
users affected by each event and subsequently to compute the effect thereon, 
forward an event message to each user ambassador of affected users and 
5 implement the event. 

The system architecture of the invention provides a Service-balancing system, 
where not only are the requests balanced amongst servers, but expert systems 
and services running on the servers is itself mobile, and moves from server to 
10 server to accommodate changing usage patterns, whereby memory 
requirements and computing requirements are minimised, event computation 
time and reporting are substantially real time and latency is minimised. 

This seryjce - balancing system increases both performance and reliability. If 
15 the data needed to answer a request from a user is spread across three different 
servers, then a huge overhead is required to gather that data and present a 

single response to the user. If the data can automatically move itself around, so 

/ 

that related data congregates together, then the overhead disappears. This is 
clearly faster, but because it is also more reliable - systems usually crash when 
20 they become overloaded - this design enables the system to respond to an 
imminent overload by dynamically re-configuring itself in the most 
appropriate manner, faster than any human could spot the problem and attempt 
to manually reconfigure it. 

25 Preferably the network connection for connecting users is from the user to the 
user ambassador and is not accessible to any other part of the system, and the 
network connection for transmitting event instructions to the system and 
receiving reports is from the user ambassador expert system to the server farm. 
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The present invention provides a modular system providing artificial 
intelligence in a number of different expert systems each of which perform 
very simple calculations but in very large numbers and at very high speed, and 
additionally which interact to provide a complete operation. These expert 
5 systems are essentially pieces of code which accept requests and generate 
reports in answer. 

The expert systems of the invention have been developed in which complex 
reasoning calculations are performed on large numbers of "facts", for example 
10 for calculating the location of a user or his line of sight or sound at any one 
time. These reasoning operations may involve the performance of complicated 

mathematical calculations on the "facts" which the expert system is to respond 
to, k oruc: proridr the required jocaticr; :>r t\ r/.sss^e r^rput vor 
information or control purposes. Preferably calculations are classified by event 
15 whereby each expert system performs one type of event driven calculation and 
thereby becomes faster and more proficient with uninterrupted repetition of 
this calculation. 

Reference herein to an operation is to any operation wherein a user operating a 
20 terminal joins an operation on a processor or server, such as a board game, 
gambling game, locating game or service, training game or system, teaching 
system, dating match service, introduction service, shooting game, battle game 
virtual reality game etc. Reference herein to a "terminal" is to devices or 
"platforms" connected to a network and accessible to servers, such as personal 
25 computers, consoles such as Playstation™, hand held devices, mobile phones 
and the like. 

Preferably ambassador expert systems comprise a network protocol defining 
the user terminal whereby the ambassador does not need to question the user 
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on his terminal constraints in order to send reports or messages. Preferably the 
system architecture provides a dedicated ambassador expert system for each 
user and for each access terminal or platform for each user, for example for a 
user connecting from a pc or Playstation™ and also from a mobile phone. The 
5 ambassador is therefore able to base its assessment of users game play and 
reporting on its protocol knowledge. Preferably the protocol gives precise 
terminal design and constraints, specifying all things that the terminal can do 
and how to communicate. Accordingly the invention provides a multi-platform 
network support system for operations such as on-line games (MPNGs) and 
10 the like as hereinbefore defined. 

Reference herein to an event is to a transformation from one set of operation 
eirciiiriSt&rioes to another, in a particular advantage of the. .?^t-r>':> on an evesrs 
created to change anything in any operation run by the event-driven system of 
1 5 the invention. 

The techniques of load balancing and server failover are known techniques 
which have been used in other applications in the past. Webservers use a 
dedicated computer which decides which server is to carry out a task and 

20 allocates the task, in response to a task request specifying certain needs. The 
task allocation "layer" decides which server on the entire network is most 
suited to performing the task and returns the result with the appearance that 
the task has been performed by the layer itself. The user only has to memorise 
one web site, for instance, and load-balancing at the company site 

25 automatically shares requests to that address amongst many servers. For 
instance, Google supports millions of requests per day, far more than any 
single computer could manage: the Google website is in fact many hundreds 
of servers pretending to be one. 
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Although load balancing is not known as such in MMO it is known in MMO 
support systems or engines to distribute a game across different servers and to 
calculate each game sector on the server responsible for that sector. An 
amount of server - server communication is required if an event in one server 

5 sector impinges on an adjacent sector, for example if an event occurs at a 
server boundary. In this case typically one server requests access to data 
relating to the adjacent server boundary in order to calculate the event 
message. However each server works more or less independently. In the case 
of server overload a new server is introduced to allow the overloaded server to 

10 spill over onto the new server. 

Instances of true server - server interaction have neither been considered for 
use in MMO systems nor bee:- able vj be incorporated since tne MMo 
systems to date are not truly modular and therefore the task allocation required 
1 5 for functioning server failover and load balancing has not been possible. 

The present invention extends the concept of load balancing as known in the 
art, since the known concept could not meet the massive concurrent data 
demands envisaged in the present invention. In the present invention the load 
20 balancing server directs not only task allocation but directs data transfer and 
transfer of expert systems and other software to change server competency for 
a more efficient operation with lower latency. 

The load balancing expert system of the invention is very simple and therefore 
25 universally applicable. In the system of the invention servers comprise an 
identifier or tag and servers are aware of their own identity. Servers also 
comprise a list of all responsibilities in terms of responsibility for the entire 
operation map or a subset, cell or grid thereof, which is comprised in a register 
of server responsibilities and is accessible to the load balancing expert system. 
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The load balancing expert system presents to each operation server a set of 
questions on relative desirability of any items in a list of event tasks to be 
allocated and each server grades these for example from -1.0 to +1.0, and 
modifies this grading with time. The load balancing expert system also 
questions every server on its throughput and latency, receives replies and 
decides whether there is a need to reduce the load on any given server, looking 
at the list of responsibilities and using heuristics to sort by undesirability, 
selects one and offers it to a server reporting high desirability or to a server 
which is least heavily loaded. 



The present invention provides for integrated server clustering and handover 
by means of the one or more load balancing servers being apprised of 
individual and module server load n x;y one time and being compete* to 
direct communication between servers, including not only communication of 
15 data but the transfer of data where this will speed up the interaction between 
server and data or where the need for data by the host server is less than that of 
the requesting server, and also the transfer of expert systems and task 
responsibilities or services where these become more appropriate to another 
server or can be more efficiently operated from another server. 

20 

Preferably the load balancing expert system compiles server clusters or 
modules so that all expert system and data needs are local to a module and 
services needing the same data are local to a module. In the event that two 
solutions apply, these are dealt with in separate parallel algorithms, thereby 
25 maintaining linearity. Parallel linear-algorithm expert systems are operated in 
a module cluster whereby they are able to access common information and 
data and are therefore always operating on the same dataset, in the event of a 
change in operation circumstances. In a particular advantage of the invention 
data is not duplicated throughout the system, which can lead to 
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inconsistencies, conflicts and operation errors. The load balancing expert 
system of the invention allows modules or systems operating parallel 
algorithms and requiring access to the same datasets to be assigned to the 
same server or server module whereby they are able to directly access the data 
5 without the need to make copies, and without the need for time and capacity 
consuming data requests or transfers requests. In a particular advantage the use 
of expert systems operating parallel algorithms ensures that the operation is 
readily scalable without system overload. 

10 The load balancing expert system may migrate two interdependent event tasks 
or expert systems to the same server. For example in a map based operation 

one server SA is competent for a quarter of the map and another server SB has 
access so 6zis. about people on trie snap. Traditionally the server wc-uic 
request access to data on SB. In the system of the present invention SA asks 
15 for data migration and inter server "chatter" is therefore minimised, efficiency 
increased and latency further reduced. The server farm of the invention 
therefore operates as a virtual single server or cluster of virtual single servers. 

Preferably each module has a limited independence whereby it is 
20 interdependent with other modules, and groups of modules may be completely 
independent. This provides additional advantages in terms of dynamic 
join/leave semantics, allowing servers to be uploaded and hotswapped for 
upgrading, modifying and live updates, and also allows any module or a set of 
modules that perform particular tasks to be replaced with little effort, 

25 

Although it has been known in the past to group servers so that overload of 
one server spills onto the next server in the group, a modular approach has not 
been used as such. 
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Preferably the load balancing expert system(s) coordinate and distribute events 
and event calculations between operation servers and provide general resource 
management. 

5 The modular system of the invention enables provision of a user interface 
(API) split into thousands of modules as opposed to the tens of modules 
known in the art. 

In a further advantage of the invention the modular approach allows a scalar 
10 allocation of competency. In any event calculation a server CPU 
communicates with the hard drive, RAM and Cache 1 (very fast RAM) and 

Cache 2, as well as floppy disc and a networked server or terminal. Code is 
wriites so thsi esch expert system performs one task ever without 

deviation. By a scalar allocation one server has competency for locating an 

15 event to a global accuracy and hands over to the next server which has a 
competency for locating to a regional accuracy, which in turn hands over to a 
server which is competent to local or pixel perfect accuracy. This last server 
can access the Cache 1 memory to locate an event as it requires the minimum 
in data. By a scalar task allocation of this type all tasks are addressed in terms 

20 of their needs in terms of memory, data access etc and are then allocated to a 
server providing the required competency, thereby avoiding wastage of 
memory or data access time. 

Preferably each expert system in the system of the invention is developed 
25 around a key algorithm which is substantially linear having regard to the 
relation to events and users. Hence an event may be related in a linear 
algorithm to a finite group of users and event messages may be reported to the 
same or a different finite group. This differs from a power algorithm or 
multiple dependent algorithm in which an event generates a query amongst all 
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users to determine the effect on each and in turn the messages are reported to 
all users, which is the case in a truly multi interactive system. For example in 
the case of a power algorithm, for a small number of users the multiplicity of 
10 events communicating to 10 users is 100 communications. In the case of a 
million users each generating events this quickly becomes 1M events and 1M 
users which equals 1 x 10 12 communications. In the case of a linear algorithm, 
this could be reduced to 1M events each being communicated to different sets 
of 10 - 200 users, giving a total of 10M to 200M communications with exactly 
the same visible effect to the users as in the power algorithm system of the 
prior art, indeed giving a superior visible effect in terms of accuracy and 
reduced latency. 



T.OWT 



Sonie linear algorithms suited for use in »e system ci the '.nvcr.-jc &i- i. 
and some are novel. Indeed it is known to apply one algorithm type, line of 
sight, in an internet game. It is also known to apply another algorithm type, 
quadrant method in an internet game. However it is not known to provide 
dynamic algorithm selection in an internet game, whereby an algorithm suited 
to the prevailing dynamics of the operation is selected and applied, for a 
suitable period until such time that the operation dynamics become unsuited to 
that algorithm and an alternative algorithm is selected. 

A solution selection expert system as hereinbefore defined comprises a linear 
algorithm which performs an initial solution selection which determines the 
nature of an event and assesses the state of the operation in play, makes a set 
of assumptions in order to assess the means by which users will be affected 
and selects a solution to limit the impact of the event to a reasonable number 
of users, whereby non affected users are not considered in the calculation of 
event message. Preferably assumptions are selected from a number of 
predetermined assumptions, such as shadow, line of sight, locality, terrain etc. 
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This means that update information which relate to an event need only be 
applied to an operation subset in most cases and need not be applied to the 
entire operation set, ie the entire operation "world". This solution selection 
algorithm preferably operates on a binary selection applied to the entire 

5 operation, certain users or a subset, and eliminating invalid solutions, for 
example if a large explosion takes place it is not possible to limit hy range, if 
an audible event takes place it is not possible to limit sound by line of sight 
etc. The system may for example operate 100 shadow expert systems and 2 
line of sight expert systems at a given time, and the load balancing server 

10 present in the system can specify that an event message be delivered to a 
solution of either type or even to a specific solution expert system or server 
competent for that particular solution expert system if the data access needs 
are kncwr.. 

15 Preferably the load balancing expert system of the invention comprises data 
relating to the entire operation and to subsets thereof and monitors the 
prevailing solution efficiency. On detecting a decrease in efficiency it 
automatically selects and directs a change in solution for any given server and 
any given service on any given server at any given time whereby one solution 

20 is replaced by the directed solution. 

Preferably linear algorithms which may be selected for dynamic solution 
selection in an operation according to the present invention include line of 
sight, shadow, quadrant, scalar, range, grid, etc and additionally include any 
25 solution which is selective to a dataset which is identified in and recorded in 
the system architecture. 

The modular system of the invention provides each user with an ambassador 
that is able to coordinate event messages from multiple events, coordinate 
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related event messages from one event, such as sight and sound messages, and 
combine the modular event messages as a complete event message. In a 
particular advantage of the invention the event message is reported to each 
directly or indirectly affected user ambassador to validate the message, and 
authorise its implementation, and report to the user. 

In a further advantage the user ambassador expert systems are intelligent, 
whereby they are associated with and are able to access memory banks and 
datasets relating to the user in question and assess whether an event message is 
feasible having regard to the user and his competence. By this means invalid 
messages may be detected and queried. This has the result that accidental or 
fraudulent relay of incorrect information to a user may be prevented, ensuring 
the accuracy sad quality of tf» operation, and ensuring that no ntforr^or. 
leakage can take place which could present an opportunity for an operational 
15 cheat, either by hacking to modify a users limitations for example, such as 
personal vision limitations, or by running two users on adjacent machines to 
increase his field of view etc. 

In a further advantage the user ambassador expert system provides for user- 
20 user communication directly or via intervening respective ambassadors. Direct 
communication may be in the form of chat rooms, auctions etc. 

In a further advantage the modular system of the invention in combination 
with the ambassador expert system provides for independent reporting to 
users, and this has the advantage that servers do not have to wait for each other 
and that reporting and implementing event messages is not held up in the case 
that event calculation for one or more users is borderline and thereby 
protracted. This has the additional advantage that in the case of server 
overload or high server latency the server can drop borderline calculations 



25 



16 

reducing load and thereby maintain efficiency and reduce latency on direct 
event message reports. Traditionally in order to prevent conflict servers cannot 
access data at the same time but need to share access in sequence, and to 
provide a guarantee of message delivery servers are not able to report at the 

5 same time. The present invention characterised by a user ambassador service 
on dedicated servers enables both simultaneous reporting and provides an 
alternative mechanism for delivery guarantee. Additionally the ambassador 
provides a final judgement on event message in borderline cases. The present 
invention moreover provides faster and more efficient event calculation which 

10 reduces conflicts as all servers complete tasks in less time. 

• Additionally the ambassador expert system may comprise a complete local 
dat&s&t record of ±t entire operation as acknowledged received. !:>' the a set. 
whereby any unseat messages can be detected, as a discrepancy with the 

15 operation status at any time, whereby the ambassador simply sends the next 
message with the omitted message to update the user. Traditionally internet 
systems keep sending a message until an acknowledgement is received which 
means that message delivery delays get compounded by repeat sends and 
latency is increased. The system of the invention avoids increases in message 

20 sending and thereby avoids increase in latency. 

In a further advantage of the invention the modular system provides expert 
systems for dataset generation using spare system capacity at any time, 
generating iterative dataset calculations relating to the prevailing operation 
25 which may be applied to solution calculations further enhancing linearity. The 
load balancing expert system questions servers on unused capacity and 
authorises dataset calculation whereby it is able to direct access to those 
datasets in subsequent requests for information to support event calculations. 
For example spare server capacity may be used to generate information and 
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derivative maps for a map-style operation, which represent the operation in 
terms of shadows, and lines of sight visible from multiple co-ordinates, 
whereby shadow or line of sight event messages of an event taking place at 
any one such co-ordinate is instantly directly calculated using such dataset, 
5 without needing to first calculate the shadow or line of sight subset. 

Preferably the system comprises modular datasets representing the operation 
whereby it is possible to update the operation in respect of selected data only 
without the need to update an entire operation dataset. For example a game 

10 board may be represented by layers of information maps presenting sentient, 
non-sentient objects subclassified by permanence, for example as a dataset to 
the geological formations, dataset of vegetation, dataset to buildings, dataset to 
roads, tracks etc, daxaset ro human activity or znr.r&< activity, dataset vo magic 
power zones, dataset to psychic events, dataset to objects impermeant to 

15 psychic events, such as lead objects etc. Additionally derivative datatsets or 
maps may provide data on paths between sentient objects such as buildings, 
furniture in a room etc, without the need to show the intervening buildings and 
furniture, may show height datasets or maps, gradient datasets or maps etc. 

20 Traditionally games have a real map and a selection of derivative maps 
showing certain features. Preferably the system of the present invention 
provides datasets relating to derivative maps only whereby update information 
does not need to be duplicated to a real map and whereby algorithms relating 
to the operation can recognise all derivative maps universally by coordinate. 

25 Thereby they do not need extra code to recognise a real map or vice versa. 

In a particular advantage the modular datasets of the invention including 
derivative maps provide a greater number and variety and intricacy .of 
available solution selection methods to determine event message. Datasets 
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may be presented as code, algorithm, coordinate, 2D, 3D, derivative etc. 
Datasets may be modified by the operation provider or by users, with different 
security levels for modification access. 

The system of the invention may be operated with any necessary number of 
servers and processors depending on the desired scaling and modularity. 
Reference herein to servers includes individual servers and future 
modifications thereof including servers linked to operate as a virtual unitary 
server, with data migration in to all the component servers. Preferably servers 
include modular layers or levels hosting various systems and services as 
hereinbefore defined, levels being distinguished by networking, access, 
competency level, RAM access etc. 

The system may also be operated on any desired network bandwidth. It is an 
advantage that the modular system of the invention enables low bandwidth 
usage per user which helps to reduce costs and increase user capacity. 

Preferably the system also incorporates a neural network for pattern 
recognition in information and derivative maps. 

In a further aspect of the invention there is provided a method for hosting or 
using a massively multi-user operation as hereinbefore defined. 

In a further aspect of the invention there is provided a user terminal for 
networking to a massively multi-user operation system architecture as 
hereinbefore defined. 
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In a further aspect of the invention there is provided a user interface for 
interfacing to a massively multi-user operation system architecture as 
hereinbefore defined. 

In a further aspect of the invention there is provided a datafile for a massively 
multi-user operation system architecture as hereinbefore defined selected from 
an event log, user data information, information map, derivative map and the 
like. 

In a further aspect of the invention there is provided a datalog for 
classification of events by all features, given as snapshot or historical record. 

This may be used for any suitable purpose. One such use may be for 

corruption security etc. 

In a further aspect of the invention there is provided a dataset of rules by 
which the system determines precedence of conflicting event messages for a 
user, for example whether a user has evaded starvation by some means etc. 
Rule datasets may be changed with universal effect as desired. 

In a further aspect of the invention there is provided a machine readable 
medium comprising system architecture software for a massively multi-user 
operation as hereinbefore defined. 

In a further aspect of the invention there is provided a method for controlling 
and directing the development of an operation to be supported by the system 
of the invention, with the use of the system of the invention as a development 
means. The arduous processes of tweaking game content to provide even, 
well-balanced gameplay can take many months - in some cases, years. Each 
new rule has to be tried out in conjunction with all the others, and tested to see 



20 

if it e.g. makes a certain weapon too powerful. Currently, this process can only 
be done by trial and error. 

Because the number of possible scenarios (i.e. the combinations of all the 
5 - different pieces of content) is vastly greater than the amount of content, they 
exhibit "emergent behaviour". I.e. there are many situations where things 
happen that the designers didn't predict, as a result of the complex 
combinations of many simple pieces of content. 

The system of the invention allows designers to control and direct the 
10 emergence of different behaviours directly, automatically checking all 
possible outcomes of all scenarios if a certain change were made to a certain 

game rule. This enables the identification of "absolute rules" that may be 
imposed and sanBOt be avoided.., enabling developers to sdestif> ^rJesr.v:.;e 
situations, and with a few lines of code prevent them for ever. For example no 

15 matter what new rules may be introduced, any time the emergent behaviour 
would contravene an absolute-rule, the system overrides it automatically. This 
provides unprecedented power to developers, enabling them to produce much 
more complex games with the same resource cost, and also prevents many 
previously unpredictable bugs and security holes before they sneak into 

20 production-code and cause maj or problems . 

In a further aspect of the invention there is provided the use of a known or 
novel linear algorithm or known power algorithm modified in novel manner to 
a linear algorithm in the system of the invention as hereinbefore defined. 
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In a further aspect of the invention there is provided a novel linear algorithm 
for an expert system as hereinbefore defined, in particular for a solution as 
hereinbefore defined or hereinbelow illustrated. 



10 
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In a further aspect of the invention there is provided the use of a known expert 
system in the system of the invention as hereinbefore defined. 

The invention is now illustrated in non-limiting manner with reference to the 
following figures and examples. 

In the figures 

Figure 1 illustrates the modular server system of the invention with modular 
expert systems. 

Example 1 - Server Handover 



Server 1. is responsible for l se^or of tie game map. und Server _ is 
responsible for an adjacent sector, Server 1 also hosts Player A's user 

15 ambassador and is responsible for calculating all activities relating to Player 
A. Player A moves into Server 2's sector and Server 1 requests access to 
information on Server 2's sector. The access request is transmitted to load 
balancing server X which determines that the activities relating to player A 
can best be calculated by Server B, and dictates migration of the Player A user 

20 ambassador service to Server B. 

Example 2 - Game map operation 

Game Scenario : A map game operation is run for a period of time with 
25 multiple players each operating independently. After a time one player gams 
popularity and starts to draw a following. This influences the game dynamics 
such that other groups form and the game dynamics change from individual to 
group dynamics. The expert solution selection system therefore selects an 
appropriate solution from the following known and novel solutions and 
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instructs servers to operate the necessary expert system solution in respect of 
some or all users and in respect of some or all of the game play: 

Ry am ple 2 - linear algorithm solutions 

5 

In the above game scenario players are simultaneously creating events selected 
from seeing, doing, walking, shooting, talking etc. 

In the case of a small number of players the multiplicity of 10 events per 
second communicating to 10 players is 100 communications per second. In the 
10 case of a million players each generating events this quickly becomes 1M 
events per second and 1M players which equals 1 x 10 12 communications per 

second. In the case of a linear algorithm, this could be reduced to 1M events 
each being coramtHiicated to different sets of 10 - 20U pls.ye.i-;. ering a total or 
10M to 200M communications with exactly the same visible effect to the 
15 players as in the squared algorithm system of the prior art, indeed giving a 
superior visible effect in terms of speed and accuracy. 

F.xam ple 2a- Solution Selecti on - line of sight 

20 Line of sight solutions are known in other fields of computing. Line of sight 
calculations now need to be carried out on more objects, whereby it is 
necessary to determine whether a group member can see or be seen by any of 
another group members instead of simply by another player. 

25 F.xam ple 2b - Solution Selection - shadow 

As an alternative to line of sight selection, shadow selection, also known in 
other fields of computing, allows whole quadrants or sectors of a map game to 
be blocked out, shielded by large objects. 
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Shadows may encompass an entire group as readily as an individual and hence 
this solution gains importance for selection. 

5 Example 2c - Solution Selection - quadrant 

Information maps present the world in quarters, then in subquarters of each 
quarter, repeatedly refining by further subquartering. A server carries a 
particular set of subquarters, depending on number of servers. However this 
10 server continues only to operate on this quarter principle and will not apply a 
different solution should it become more efficient, for example if all users 
move to only 3 subquarters and vacate 37 subquarters. In that case one or two 
servers will c:.rry all users and all e-.'etit csj relations. z?A neither migrate 
quarters nor users. 

15 

In the system of the invention is then possible to confine an event or user or an 
event message to the smallest quarter to which the noticeable radius of that 
event extends and to only communicate event messages to all sentient objects 
in that quarter. 

20 

A global event would be communicated to the entire "world" whist a regional 
event having diameter n would be communicated only to users in subquarters 
containing the diameter n, and a local event having diameter p would be 
communicated only to users in subquarters containing the diameter p. 

25 

If the event or user does not move between subquarters it is not required do 
not need to update the location data, and possible therefore simply to select the 
smallest scale quarter in which the event range or user move is contained and 
operate with that dataset. 
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Groups may spread over an area, whereby a group may easily fall over a 
quadrant border, which was less likely to be the case with an individual, this 
solution becomes less convenient and is deselected. 

5 

Example 2d - Solution Selection - sets and subsets, locating 

A known solution is to provide information maps relating to the world in 
quarters, then for subquarters for each quarter, repeatedly refining by further 
10 subquartering. It is then confine an event or player or an event message to the 
smallest quarter to which the noticeable radius of that event extends. It is then 

possible to only communicate event messages to all sentient objects in that 

quarter. 

15 A nuclear bomb would be communicated to the entire "world" whist a small 
explosion having diameter n would be communicated only to players in 
subquarters containing the diameter n, and a match strike having diameter p 
would be communicated only to players in subquarters containing the diameter 

P- 

20 

If the event or player does not move between subquarters do not need to 
update the location data, and can therefore simply select the smallest scale 
quarter in which the event range or player move is contained and operate with 
that dataset. 

25 

In the solution of the invention the server is able to communicate with other 
servers for other information access, for service migration and other requests, 
and is also able to communicate with the user ambassador for event message 
verification for a more accurate and realistic game. Should the allocation of 
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subquarters to servers become inefficient the load balancing server directs 
migration of subquarters or players. 

Exam ple 2e - Solution Selection - range 

5 

A nuclear bomb would be communicated to the entire "world" whist a small 
explosion having diameter n would be communicated only to players in 
subquarters containing the diameter n, and a match strike having diameter p 
would be communicated only to players in subquarters containing the diameter 
10 p. 

A group may be out of range of an event as may an individual hence this 
solution gains importance. 

Example 2f - Solution Selection - shields or weapons 

15 

A group may equip themselves with distinctive weapons or shields which are 
superior to or impenetrable to other individuals / groups, hence this solution 
gains importance 

20 Example 2g - Solution Selection - grids 

Grid solutions are also known in other fields of computing in relation to map 
scenarios. In this case the grid may be a classical square grid or in novel 
manner could be a pentagon grid, reducing the number of sectors at an 
25 interface. Grids may be superimposed and out of alignment allowing moving 
to a different level grid to operate away from an interface or boundary. 



Example 3 



scalar event calculation using grids 
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By a scalar allocation one server has competency for locating an object or user 
to a 10 metre accuracy and hands over to the next server which has a 
competency for locating to a 1 metre accuracy, which in turn hands over to a 
server which is competent to pixel perfect accuracy. This last server can 
5 access the Cache 1 memory to locate an individual as it requires the minimum 
in data. 

Exam ple 4 - dataset generation 

10 Line of sight dataset: a dataset is prepared with spare server capacity 
calculating lines of sight relative to static objects from numerous coordinates, 

these are applied when the game reverts to line of sight solution. In order to 
comrleie the dataset, i server allocated with that dataset csJcrfsfcon accesses: 
servers holding maps relating to regions through which each line of sight 
15 passes. In the course of operation a mountain is blown up and line of sight 
dataset is recalculated accordingly. 

F/xam ple 5 - independent reporting 

20 In a game in which 20 players can see an explosion, a further 10 player have 
their line of sight obscured by a building and can see the flash from the 
explosion and a further 5 players are the other side of a wood beyond the 
building and have their line of sight blocked by trees and may or may not be 
able to see the flash of the explosion, the calculations to determine event 

25 message for each group of players is of differing complexity. The event query 
is sent to 35 competent servers and 20 return a report of seeing the explosion 
in an instant, 10 return a report of seeing the flash an instant later and a further 
5 are held up determining a complex geometrical calculation regarding their 5 
players. A delay in reporting for these players is not unrealistic and depends 
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on how observant an individual is in real life. I this case the ambassador for 
each player can assist in verifying the event message in the knowledge of data 
regarding the user in question. In the case that a server is overloaded they can 
drop their calculation without hindering the other 34 players and with the 
5 result to their player that he has seen neither explosion nor flash 

Example 6 - information and derivative maps 

Information and derivative maps are known in other fields of computing. In 
10 this case the -invention uses only derivative maps and no universal map, 
whereby all information is presented in modular manner allowing easy 

updating and easy calculation. Moreover each derivative feature which is the 

rabjecc of a derivative map msy be ■usee. z..s l ^Ivdo-r* selector, opikvn fee any 
of the above or other known solutions. 

15 

Example 7 - mobile connection to internet game 

A player having both mobile and internet connection requires two 
ambassadors. An event instruction may be sent via the mobile for example to 
20 buy a sword in a given price range, another player may offer a sword for sale 
via intermediate ambassadors or direct communication and a sale is negotiated 
and the result reported to the operation system. The system updates the game 
to give one player a sword and the other a pile of gold when the player next 
logs on. 



